Abstract: Cancer self-efficacy (CSE) and spiritual well-being (SWB) have been associated with better self-rated health (SRH) among breast cancer survivors (BCS), but have not been well studied among Latina BCS (LBCS). Multivariate logistic regression analyses of secondary data from a cross-sectional population-based telephone survey of 330 LBCS explored relationships of language acculturation, CSE, and SWB subdomains of inner peace and faith with SRH. English proficiency was associated with SRH, independent of other covariates (OR=2.26, 95% CI 1.15, 4.45). Cancer self-efficacy attenuated this effect and was positively associated with SRH (OR=2.24, 95% CI 1.22, 4.10). Adding inner peace (a SWB subscale) attenuated the association of CSE and SRH (OR=1.67, 95% CI 0.88, 3.18). Inner peace remained associated with SRH (OR= 2.44, 95% CI 1.30, 4.56), controlling for covariates. Findings support the importance of a sense of inner peace and control over breast cancer to LBCS' perceived health.
stages of disease, with larger tumors, and are 20% more likely to die of breast cancer (accounting for age and stage). 1, 2 Furthermore, LBCS experience greater psychosocial distress and poorer health related quality of life (HRQOL) than non-Latina White women with breast cancer. 3, 4 Ethnic disparities in HRQOL persist for LBCS relative to non-Latino White women after accounting for socioeconomic and treatment differences, suggesting cultural or other factors may be operating. [4] [5] [6] [7] Most research on LBCS is descriptive. Few studies have identified factors that may account for HRQOL differences within LBCS. Acculturation has received some attention with findings indicating that greater acculturation is associated with better HRQOL among LBCS. [8] [9] [10] Acculturation captures the fluid, multidimensional nature of culture and is measured by proxies of nativity, generation, and language proficiency. 11, 12 Language proficiency is a particularly useful acculturation measure in health disparities research because of its central role in seeking, understanding, and applying health information. 13 Acculturation has also been associated positively with self-rated health (SRH) [14] [15] [16] among Latinos in general. Among cancer survivors, SRH is a better predictor of survival than HRQOL. [17] [18] [19] Despite these findings, the relationship between acculturation and SRH among LBCS has not been elucidated. Among LBCS a potential mediator of the association of acculturation with SRH is confidence in one's ability to manage the effects of cancer (cancer self-efficacy). Greater cancer self-efficacy has been associated with better HRQOL or less depressive symptoms in people with cancer, [20] [21] [22] less distress among multiethnic breast cancer survivors, 23 and better SRH and fewer functional limitations among LBCS. 24 However, among LBCS, no one has examined intragroup variability in cancer self-efficacy or if it mediates the effects of acculturation on SRH.
Another potential mediator of the relationship between level of acculturation and SRH among LBCS is spirituality. Spiritual well-being is a measure of spirituality that captures religious and non-religious sources of faith and inner peace; it has been shown to be independently associated with HRQOL. 25 Qualitative studies of Latinos with cancer, including breast cancer, have identified spiritual well-being as an important culturallybased cancer coping strategy. [26] [27] [28] [29] One study among LBCS found a positive association of spirituality and SRH. 24 However, studies of the associations between acculturation and spiritual well-being among LBCS are lacking. Additionally, the relative impact of two subdomains of spiritual well-being, faith (religious aspects of spirituality) and inner peace (non-religious aspects of spirituality), on SRH have not been explored. Clearly, more studies of this culturally salient theme in the context of breast cancer are needed.
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Theoretical framework. Psychosocial models of adaptation to cancer combine socialcognitive 30 and coping theories, [31] [32] [33] and posit multidimensional social, cultural, cognitive, and spiritual facets of adaptation processes. The constructs of cancer self-efficacy and spiritual well-being, often included in these frameworks, may be rooted in cultural beliefs and thus can differ by ethnicity and level of acculturation. Guided by psychosocial models of coping, this study aimed to assess whether cancer self-efficacy and spiritual well-being (religious and non-religious aspects) are associated with acculturation, and whether they mediate the relationship between acculturation and SRH among LBCS. We hypothesized that greater acculturation is associated positively with SRH, and that this relationship is partially mediated by cancer self-efficacy and spiritual well-being.
Methods
Population studied. The study in which these data were collected aimed to identify predictors of cancer support group utilization among LBCS through a cross-sectional telephone survey conducted between April and September of 2004, recruiting patients from the Greater Bay Area Cancer Registry of the National Cancer Institute Surveillance, Epidemiology, and End Results (SEER) Program.* Recruitment is described elsewhere. 34 The population studied included women of any age and national origin; women were *We conducted a thorough search on Pub Med on June 13th, 2014, using the keywords self-rated health, Latinas, and breast cancer. Although our data date to 2004, there are several key features that distinguish the contributions of our paper from these other papers. First, none of the articles above examined acculturation, spiritual well-being, cancer self-efficacy and self-rated health (SRH) simultaneously as our paper does. Spiritual well-being has been shown to be positively correlated with SRH in low-income Mexican women 14 and cancer self-efficacy has been shown to be positively correlated with SRH among Latina breast cancer survivors, 24 but whether they may mediate the relationship of acculturation to SRH among Latinas with breast cancer has not been explored. Our prior article did not distinguish between low and high acculturated Latinas, did not test mediation hypotheses, and did not examine the subscales of the spiritual well-being measure as does our current manuscript. Second, only one of the articles distinguished between high and low acculturated Latinas with breast cancer; 9 that article used data from 2005-2007 and only examined mean differences in breast-cancer specific quality of life controlling for sociodemographic, clinical and treatment factors. Third, only our prior article 24 from the same study as the current manuscript used the outcome of SRH; two of the others used breast cancer-specific quality of life scales and another compared the health behaviors of breast cancer survivors by ethnicity (without distinguishing between low and high acculturated Latinas). SRH is a widely accepted and well-validated measure of self-perceived general health status and has been found to be an independent predictor of clinical and mortality outcomes among individuals with chronic disease [Layes A, Asada Y, Kepart G. Whiners and deniers-what does self-rated health measure? Soc Sci Med. 2012 Jul;75(1):1-9. Epub 2011 Dec 3] . Among cancer patients, SRH is a better predictor of survival than performance status or quality of life measures, [17] [18] [19] thus merits further investigation as an outcome. Fourth, none of these articles, with the exception of our prior article, examined cancer self-efficacy. Fifth, only one of the articles (Wildes, 2009) examined spirituality; for that paper, the investigators used a 15-item measure that had been tested only in Latinas in a Mexico City hospital. The measure of religiosity/ spirituality that they used differed in definitions and domains of spirituality from the measure used in our study, which has been validated in U.S. Latinas. Finally, our study continues to be one of a few population-based studies of U.S. Latina breast cancer survivors.
In sum, our paper examines: the complex interplay between acculturation; coping resources of cancer self-efficacy, faith and sense of inner peace; and self-rated health among Latinas with breast cancer. Given that no other articles could be found that address all of these factors in a populationbased sample of Latinas with breast cancer, the present paper fills a significant gap in the literature. eligible to participate if they: 1) self-identified as Latina; 2) were diagnosed with their first in-situ, localized, or regional stage breast cancer between 1999-2002 (within five years of the original survey); and 3) resided in one of four Northern California counties. Women were ineligible if they had metastatic (Stage IV) breast cancer or cognitive impairment compromising the interview quality (by interviewer judgment).
Data collection. Two weeks after mailing of an initial contact packet, women who did not return a refusal postcard were phoned by an experienced bilingual-bicultural interviewer who obtained verbal informed consent prior to the interview. The interview was conducted in Spanish or English, depending on the preference of the respondent. This secondary data project used a de-identified dataset so the University of California San Francisco Institutional Review Board determined it did not constitute human subjects research. All procedures for the original study were in accordance with the ethical standards of the responsible committee on human experimentation (institutional and national) and with the Helsinki Declaration of 1975, as revised in 2000 (5), and informed consent was obtained from all participants.
Measures. Variables were self-reported unless otherwise stated. Covariates included education level (6th grade or less, 7th grade to high school diploma/ GED, more than high school), employment status (employed versus unemployed), health insurance (private, public only, or none), age at time of interview in years, comorbid chronic health conditions (yes or no), type of surgery (breast conserving surgery versus mastectomy), and tumor registry reported stage at diagnosis.
Predictor variables included acculturation indicators of English proficiency, language acculturation, and country of origin. English proficiency was based on the item "How well do you speak English?" and dichotomized as English proficient (very well/ well) versus limited English proficient (LEP) (fairly well/ poorly/ not at all). Language acculturation was assessed using a four-item version of the previously validated Short Acculturation Scale for Hispanics (SASH) 35 that asked the language they read and speak in general, speak at home, usually think in, and speak with friends (1=only Spanish; 2=Spanish better/ more than English; 3=both equally; 4=English better/ more than Spanish; and 5=English only) 35 . The validity of the SASH has been demonstrated among Latinos in the U.S. by its strong correlations with respondent's generation, length of time in the U.S. and age at arrival in the U.S. 35 Cronbach's alpha for the acculturation scale was .95 in our sample. Mean language acculturation scores were dichotomized as ≤2.99 = "less acculturated" and >2.99 = "more acculturated. " 35 Country of origin was assessed by asking, "In what country were you born?" with response options of "U.S. " and "Other. "
Potential mediators included cancer self-efficacy and spiritual well-being. Cancer self-efficacy was measured with a 6-item scale adapted from the Cancer Behavior Inventory-Breast Cancer (CBI-B) version 2 36 that assessed confidence in seeking and understanding medical information, accepting cancer, maintaining a positive attitude, and seeking social support. The scale score (possible range=1-4) was the mean of non-missing items; a higher score = greater cancer self-efficacy. The cancer self-efficacy scale demonstrated good convergent validity (i.e., all item-scale correlations were greater than .4) and good divergent validity (i.e., the correlation of an item with its hypothesized scale was at least two standard errors greater than its correlation with other scales). Cronbach's alpha was .80 in our sample. 34 For the multivariate models, the cancer self-efficacy score was dichotomized at the median split; a score ≤3.5 was considered "lower self-efficacy" and >3.5 "higher self-efficacy. " Spiritual well-being was assessed using the previously validated 12-item Functional Assessment of Cancer Therapy Quality of Life Measurement System-Spiritual Wellbeing Scale (FACIT-Sp, version 4). 37 Validity of the FACIT-Sp was supported by its strong correlations with similar measures of religion and spirituality. 37 Cronbach's alpha for the scale was 0.82 in our sample. 34 The FACIT-Sp can be scored as two subscales: eight-item Peace and four-item Faith scales. Peace assesses a sense of meaning, inner peace, and purpose in life, independent of religious beliefs. Faith assesses the relation between illness and one's faith/ spiritual beliefs (e.g., finding comfort and strength in spiritual beliefs). Scores were calculated as the mean of non-missing items with a higher score indicating greater peace or faith. For multivariate analyses, Peace and Faith scores were dichotomized at the median split. Peace scores (range=0-32) ≤27 were considered "lower sense of peace" and >27 "higher sense of peace. " Faith scores (range=0-16) <16 were considered "lower sense of faith" and =16 "higher sense of faith. "
The outcome variable, SRH, was measured by the item "In general, how would you rate your health?" (1=poor; 2=fair; 3=good; 4=very good; or 5=excellent), dichotomized as fair/ poor versus good/ very good/ excellent. This global self-rated health item is a well-validated measure of self-perceived general health status, demonstrating consistent associations with health risk behaviors, disease states, and mortality. Analysis. Descriptive statistics were used to characterize the sample. Simple logistic regression was used to examine bivariate relationships of acculturation with the outcome (SRH), covariates, and potential mediators (cancer self-efficacy, peace, and faith).
Mediation analyses were conducted as recommended by Baron and Kenny. 39 According to Baron and Kenny, mediation analysis requires four steps to establish mediation ( Figure 1 ): 1) significant association between the predictor and outcome, without the mediator of interest in the model, (Figure 1, path C) ; 2) significant association between the predictor and mediator without the outcome in the model (Figure 1, path A) ; 3) significant association between the mediator and outcome with the predictor in the model (Figure 1, path B) ; and 4) the relationship between the predictor and outcome should be attenuated when the mediator is included in the model (Figure 1, path C′) . Models establishing each of these criteria should include the same covariates. Using multivariate logistic regression, the four mediation steps were modeled separately for each mediator of interest that was related to SRH at p <.15 in bivariate analyses; these models used the same set of predictors and covariates, namely, those associated with SRH in bivariate analyses at p <.15 (except for the acculturation indicators due to problems with co-linearity described below).
Based on the bivariate and mediation analyses results, a final multivariate logistic regression model estimated the odds of better (good/ very good/ excellent) SRH. This final model included confirmed mediators and the set of predictors and covariates used in the mediation analyses.
Results
Participant characteristics. The sampling frame consisted of 1,133; 29% (n=333) were unable to be contacted, 22% (n=249) were ineligible, 14% (n=161) declined, and 6% (n=60) were deceased/ too ill. Of 491 women who were eligible and reached by telephone, 330 women completed the survey for a 67% response rate (29% of the sampling frame). Compared with non-participants, participants were younger at time of diagnosis (mean=55.8 versus 58.2 years, p<.001) and less likely to have well-differentiated tumors (14% versus 19%, p<.05). There were no significant differences between participants and non-participants by county of residence or stage at diagnosis.
Participants' mean age was 58.3 years (range=30-90 years; SD 11.9) and most had a high school education or less. About sixty percent were foreign-born and 62% were English proficient (Table 1) . Approximately 70% were of Mexican origin. Most were within two to three years of diagnosis (86%). Two-hundred-and-six of the surveys were conducted in Spanish and 124 in English. Mean cancer self-efficacy, inner peace, and faith scores were high.
Bivariate analyses. Only the English proficiency acculturation measure was used in the multivariate models due to its co-linearity with country of origin (r=.61) and SASH language acculturation score (r=.80), and its stronger association with the outcome in bivariate analysis (p<.001, versus p=.14 for country of origin and p<.05 for SASH score). Regarding covariates, age at time of interview and stage at diagnosis were not included in the multivariate analyses because they were not significantly associated with either self-reported English proficiency (p=.22 for age and p=.23 for stage at diagnosis) ( Table 1) or SRH (p=.67 for age and p=.90 for stage at diagnosis) in bivariate analyses (Table 2) . Regarding hypothesized mediators, the Faith score was not included in the multivariate analyses due to lack of significant associations with English proficiency (p=.99) ( Mean language acculturation scores (scale: 1=only Spanish; 2=Spanish better/ more than English; 3=both equally; 4=English better/ more than Spanish; and 5=English only) were dichotomized as ≤ 2.99 = "less acculturated" and scores > 2.99 = "more acculturated" using a 4-item adapted version of the Short Acculturation Scale for Hispanics (35) c Functional Assessment of Cancer Therapy Quality of Life Measurement System-Spiritual Well-being Scale (FACIT-Sp, version 4) subscales of Inner Peace and Faith. In bivariate analyses, higher level of education, being employed, having health insurance, being born in the U.S., greater language acculturation, not having comorbid conditions, having breast-conserving surgery, greater cancer self-efficacy (vs. less), greater inner peace (vs. less), and better self-rated health were associated positively with English proficiency (vs. LEP) ( Table 1) . In bivariate analyses, education level and employment status (p=.03 for both) were positively associated with SRH. Having insurance (p=.12) and breast-conserving surgery (p=.11) were also significantly associated with better SRH at p<.15 and were retained in the multivariate models. Not having comorbidities, greater cancer self-efficacy, and greater inner peace were associated with better SRH at p ≤.001 (Table 2) .
Mediation analysis. Mediation analysis first established a significant association between English proficiency and SRH, controlling for education, employment status, type of health insurance, comorbid conditions, and type of surgery. English proficient women were more than twice as likely as LEP women to rate their health as good/ very good/ excellent (OR= 2.26, 95% CI= 1.15, 4.45; Table 3 , Model 2; Figure 1 , path C).
Next, a significant association between English proficiency and each mediator (cancer self-efficacy and inner peace) had to be established. Controlling for covariates mentioned, English proficiency was associated with cancer self-efficacy; English proficient women were more than three times as likely to have greater cancer self-efficacy than LEP women (OR= 3.20, 95% CI= 1.72, 6.00; results not tabled; Figure 1, path A 1 ) . In a separate model not including cancer self-efficacy, but including covariates, English proficiency was significantly associated with inner peace (OR= 2.10, 95% CI= 1.15, 3.83; results not tabled; Figure 1 , path A 2 ); English proficient women were twice as likely as LEP women to report greater inner peace.
The third step established significant relationships between the mediators and SRH, controlling for covariates and English proficiency. When cancer self-efficacy was in the model that included covariates and English proficiency (without inner peace), it was positively associated with SRH (OR = 2.24, 95% CI = 1.22, 4.10; Table 3 , Model 3; Figure 1 , path B1) and English proficiency was no longer significantly associated with SRH (OR = 1.76, 95% CI = 0.87, 3.55; Table 3 , Model 3; Figure 1 , path C ' 1 ). When inner peace was in the model that included covariates and English proficiency (without cancer self-efficacy), it was also significantly associated with SRH (OR= 3.00, 95% CI=1.66, 5.44; not shown on tables; Figure 1 , path B 2 ), and English proficiency was no longer significantly associated with SRH (OR = 1.97, 95% CI = 0.98, 4.00; not tabled; Figure  1 , path C ' 2 ). In each model, cancer self-efficacy and inner peace attenuated the effect of English proficiency on SRH. This satisfied the fourth step of the Baron and Kenny mediation analysis (Figure 1 ).
Final multivariate model. The final model included covariates and both confirmed mediators. When both cancer self-efficacy and inner peace were in the final multivariate model, along with English proficiency and covariates, cancer self-efficacy was not significantly associated with SRH, but inner peace remained positively associated (OR= 2.44, 95% CI=1.30, 4.56) ( Mean language acculturation scores (scale: 1=only Spanish; 2=Spanish better/ more than English; 3=both equally; 4=English better/ more than Spanish; and 5=English only) were dichotomized as ≤ 2.99 = "less acculturated" and scores > 2.99 = "more acculturated" using a 4-item adapted version of the Short Acculturation Scale for Hispanics (35) . Table 3 . Limited English proficient = speaks English "fairly well/ poorly/ not at all;" English proficient = speaks English "very well/ well. " c Mean Cancer Self-efficacy score ranged from 1-4 and was dichotomized at the median split (≤ 3.5 = "lower cancer self-efficacy"; > 3.5 = "higher cancer self-efficacy"). 
ADJUSTED ODDS RATIOS OF GOOD, VERY GOOD OR EXCELLENT SELF-RATED HEALTH

Discussion
This study examined complex relationships between acculturation (English proficiency), cancer self-efficacy, inner peace, and faith, with self-rated health (SRH) among LBCS. English proficiency was positively associated with SRH. Cancer self-efficacy and inner peace mediated this relationship, with inner peace being more strongly related to SRH than cancer self-efficacy. Faith, however, was not associated with English proficiency or SRH, and was relatively high among English-and Spanish-speaking Latinas. Spanishspeaking LBCS were at increased risk of poor SRH and less likely to perceive inner peace and an ability to manage their cancer, emphasizing their need for distress screening and support interventions. Consistent with the general Latino population, 16 acculturation was found to influence SRH such that English proficient LBCS were more likely than LEP LBCS to report better SRH. Cancer self-efficacy was positively associated with SRH, a finding consistent with previous studies among both non-Latino White women and Latinas, [20] [21] [22] and partially explained the relationship between English proficiency and SRH.
Though spiritual well-being was associated with SRH in a prior study, 24 the subdomains (inner peace and faith) of this construct had not been explored, nor had differences by level of acculturation. In this study assessing these subscales yielded unique findings. While inner peace was associated with language ability and SRH, faith was not. This distinction between religious and non-religious aspects of spirituality among LBCS has not been made in prior research. More importantly, inner peace was a mediator of the relationship between language and SRH, and it attenuated the effect of cancer self-efficacy on this relationship. Studies utilizing the full spiritual well-being scale have shown its association with SRH, and postulated spiritual well-being may act on health status through cancer self-efficacy. The results of this study suggest cancer self-efficacy may act on self-rated health through components of spiritual well-being related to inner peace and meaning in one's life. These findings are consistent with a prior study that found that benefit-finding (sense of meaning after cancer) was associated with better health. 40 As mentioned, having a sense of inner peace/ meaning in life was associated with better SRH, but a religious source of spiritual well-being was not. Examination of the content of the spiritual well-being subscales provides some insights. While the Peace subscale items inquire about feeling peaceful, having reasons for living, feeling productive in life, and having a sense of purpose in life, the Faith subscale items inquire about comfort and strength garnered through faith/ religion. A possible explanation with face validity is that a sense of peace and meaning are outcomes of one's religious faith, therefore, faith is no longer significantly related to SRH once inner peace is taken into account. This interpretation is consistent with anecdotal evidence from the experience of one of the authors (CO) as a cancer support provider, in which Latinas reach an acceptance of their diagnosis, largely due to their religious beliefs. For some cultural groups, this sense of "quiet acceptance" of a breast cancer diagnosis reflects a woman's religious beliefs and cultural upbringing, 41 and may represent a cultural construct independent of fatalism that merits further investigation. Fatalism is often characterized as a barrier to positive health behaviors. For example, among Latinas it has been associated inversely with knowledge of cancer risk factors and receipt of cancer screening examinations. 42 However, in the face of cancer, quiet acceptance may serve as a positive coping behavior that is distinct from, although related to fatalism.
If these results can be replicated in a longitudinal design, they would support development of interventions that promote increased inner peace and cancer self-efficacy, especially for those with limited English proficiency. Potential interventions include culturally and linguistically appropriate meditation or mindfulness-based practices for LBCS, either individually or in groups. Such interventions that increase positive emotions about life meaning and peace have been found to reduce cancer symptoms and medical visits for cancer-related morbidities. 43 The current study had several limitations. Data were collected from less than one third of the sampling frame, thus findings may not be representative. Because the sample was mostly Mexican/ Mexican American, the results may only be applicable to this Latino sub-group. Finally, the data come from a cross-sectional survey. Because the temporal sequence of the cancer coping resources and health status is unknown, causation cannot be inferred. Alternative explanations for the mediation findings are reverse causation, (better self-rated health causes a greater sense of peace), that an omitted variable may be causing both inner peace and SRH, or measurement error.
Despite these limitations, this study breaks new ground by revealing relationships between language acculturation, religious and non-religious components of spiritual well-being and cancer self-efficacy, and their effects on self-rated health among LBCS. These findings have important implications for the cancer care of Latinas. They suggest that due to their increased risk of psychosocial morbidity due to cancer, Spanish-speaking Latinas may benefit from routine distress screening in oncology settings, so that timely interventions can be delivered that may decrease and even prevent psychosocial morbidity. Stress management interventions and cognitive-behavioral approaches that seek to improve cancer self-efficacy have resulted in improved HRQOL among White women with breast cancer. Such improvements may be especially marked among high-risk Latinas with breast cancer, although to date these types of psychosocial interventions have not been adequately tested in this population. Interventions that target stress reduction and self-efficacy for managing cancer may help promote an improved sense of inner peace and control among Latinas, which, in turn, could contribute substantially to addressing ethnic and language disparities in HRQOL. 
